Esophageal injury is a major concern during catheter ablation of atrial fibrillation. Operators avoid radiofrequency applications on the esophagus by changing ablation line; however, it is unavoidable in patients with a dilated esophagus, such as esophageal achalasia. Steerable esophageal thermometer is useful for evaluating precise temperatures to prevent esophageal injury.
Introduction
A 72-year-old man was referred to our hospital for treatment of brady-tachycardia syndrome with paroxysmal atrial fibrillation. He had esophageal achalasia. Computed tomography revealed that the entire posterior wall of left atrium directly contacting dilated esophagus. Radiofrequency catheter ablation was performed with precise temperature monitoring by steerable esophageal thermometer.
Esophageal injury during catheter ablation of atrial fibrillation (AF) sometimes becomes fatal [1, 2] . To avoid any esophageal injury, temperature monitoring with an esophageal thermometer is useful in catheter ablation [3] . However, as the esophageal diameter is about 2 cm, a thin catheter would not be able to cover the entire esophageal area, which might give the operator a false feeling of safety when ablating on the posterior wall adjacent to the esophagus. Here, we report an AF patient with esophageal achalasia undergoing radiofrequency catheter ablation of AF with the use of a steerable esophageal thermometer.
Case
A 72-year-old male was referred to our hospital for treatment of brady-tachycardia syndrome (BTS). He had esophageal achalasia and underwent per-oral endoscopic myotomy (POEM) 2 weeks prior. During his hospital stay, he was diagnosed with repeated episodes of paroxysmal AF followed by sinus arrest with presyncopal symptoms, that is, BTS. After the POEM, the esophagus was still dilated and computed tomography revealed that the dilated esophagus came in contact with the entire posterior wall of the left atrium ( Figure 1A ). Concerned about esophageal injury, it was decided to perform radiofrequency catheter ablation of AF using a steerable esophageal thermometer to precisely assess the esophageal temperature.
Radiofrequency catheter ablation (RFCA) was performed under general anesthesia with mechanical ventilation using a laryngeal mask. At first, to reduce the esophageal inner pressure, a gastric tube was inserted and properly drained. Then, a steerable esophageal Esophageal endoscopy performed on the next day revealed no abnormal findings of the mucosa of the entire esophagus. After the RFCA of AF, no sinus arrest was observed. He has been free from any symptoms for 3 months after the procedure without any antiarrhythmic drugs.
Discussion
The prevalence of esophageal injury during AF ablation is reported to be approximately 30-47% [2, 4] , including asymptomatic slight erythemas or erosions of the mucosa [5] [6] [7] . They do not usually become severe complications with the use of antacids such as proton pump inhibitors [8]. However, atrioesophageal fistulae, although rare (0.02-0.4%) [7, 9, 10] , are devastating and have a high mortality rate of up to 70% [1, 2, 7] . The positional relationship between the esophagus and LA, individually, varies and may sometimes change during the procedure even in the same patient [11] . Esophageal thermometers are useful to prevent any esophageal injury during AF ablation [3] . However, as the diameter of these catheters is ≤4 mm, they of course cannot fully cover the entire esophagus. Although a unique S-curved esophageal thermometer has been launched to complement this issue, it does not fit a dilated esophagus as observed in this patient. Therefore, we used a steerable esophageal thermometer (Esophastar â ) to position it in relation to the ablation sites in order to evaluate more accurate temperatures.
Muller et al. reported that the use of esophageal temperature probes was paradoxically related to a higher incidence of esophageal injury [6] . They mentioned that a possible mechanism of this result might be an "antenna effect" of the metallic tip of the catheter; that is, direct thermal injury from the temperature probe, whereas this remains controversial [12, 13] . We set the upper limit of the esophageal temperature at 40°C during the procedure as a safety margin because it has been reported that setting it at less than 40-41°C was associated with a lower complication rate of esophageal injury [5, 7, 14] ; however, there is no clear cutoff value for the temperature setting to avoid esophageal thermal injury [8, 15] . As a result, this case achieved a successful AF ablation without any esophageal complications using the Esophastar â . The Esophastar â has uncoated thermocouples, which may have an antenna effect as mentioned above; however, we could avoid an excessive radiofrequency inductive heating of the probes by setting an upper limit of the esophageal temperature. Additionally, another possible mechanism might be "false safety information", which can be provided by the esophageal thermometer when it was anatomically some distance from the real ablation site even in cases with a regular-sized esophagus. This false information may paradoxically lead to an inappropriately high-energy delivery. To avoid this kind of pitfall, we delivered the radiofrequency energy by placing the esophageal thermometer just on an opposite site of the ablation site with a temperature setting of less than 40°C. The relationship between an increase in the esophageal temperature and esophageal injury has to an extent already been established [3, 5, 7, 16] . Although the mechanisms of a paradoxical increase in esophageal injury with esophageal thermometer remain unclear, this methodology may also have helped provide a high safety level in this case. As there is no clear evidence about the safety for evaluating real-time esophageal temperatures during RFCA using an esophageal thermometer, randomized control studies are necessary to conclude this issue.
Conclusion
Steerable esophageal thermometer is useful when performing RFCA of AF to prevent any esophageal injury in patients with a dilated esophagus due to esophageal achalasia.
